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ABSTRACT 



Context. It is well known that the bright and remote Galactic globular cluster NGC 2419 has a very peculiar structure. In particular 
its half-light radius is significantly larger than that of ordinary globular clusters of similar luminosity, being as large as that of the 
brightest nuclei of dwarf elliptical galaxies. 

Aims. In this context it is particularly worth to check the reliability of the existing surface brightness profiles for this cluster and of 
the available estimates of its structural parameters. 

Methods. Combining different datasets I derive the surface brightness profile going from the cluster center out to m 480", i.e. = 25 core 
radii (r c ). The profile of the innermost 21" has been obtained from aperture photometry from four different Hubble Space Telescope 
ACS/WFC images. Outside of this radius, the profile has been obtained from star counts. 

Results. The newly obtained surface brightness profile is in excellent agreement with that provided by Trager, King & Djorgovski 
for r ^ 4". The new profile is best fitted by a King model having r c = 0.32' (~ 5% smaller than previous estimates), central 
surface brightness fiv(0) = 19.55 and concentration C = 1.35. Also new independent estimates of the total integrated V magnitude 
(V, = 10.47+0.07) and of the half-light radius (o, = 0.96' ±0.2') have been obtained. The average ellipticity in the range 5" < r < 120" 
is (e) = 0. 19 ± 0.14. If the four points of the ellipticity profile that deviates more than 2cr from the overall mean are excluded, 
<e> = 0. 14 ± 0.07 is obtained. 

Conclusions. The structure of NGC2419 is now reliably constrained by (at least) two fully independent observational profiles that are 
in good agreement one with the other. Also the overall agreement between structural parameters independently obtained by different 
authors is quite satisfying. 

Key words. (Galaxy): globular clusters: individual: NGC 2419 



1. Introduction 

NGC 2419 is one of the brightest globular clusters (GC) of the 
Milky Way and it is located at very large distance from the center 
of the Galaxy (Rgc = 91.5 kpc, see Harris (fl996h . Moreover, it 
is well known that it has a quite peculiar structure: its half-light 
radius is much larger (by a factor of ~ 5) than that of other GCs 
of the same luminosity, being as large as that of the largest nuclei 
of dwarf elliptical galaxies, or the scale sizes of Ultra Co mpac t 
Dwarfs (Mackey & van d en Bergh d2005l) . Federici et al. d2007t) . 
Evstigneeva et al. j2 007) and references therein; see Fig. 13 of 
van den Bergh d 19951) for a direct visual demonstration of the 
extra-large size of the cluster). For these reasons, it has been pro- 
posed that NGC 2419 is in fact the remnant nucleus of a dwarf 
elliptical satellite of the Milky Way that was partially disrupted 
by the Galactic ti dal fie ld (Mackey & van den Bergh (2005), but 
see Ripepi et al. d2007l) for arguments against this hypothesis). 
The structur e of G Cs is usually described with the parameters 
of the King d 19661) model that best fits their Surface Brightness 
(SB) profile, that are the central SB fj.(0), the core radius r c and 
the concentration C =log(r,/r c ), where r, is the tidal radius (see 
King 1966, hereafter K66). Other fundamental parameters, not 
necessarily linked to K66 models, are the total absolute magni- 
tude, usually reported in the V passband, My, and the half-light 
radius r/,. 
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Independently of the actual origin of NGC 2419, its pecu- 
liar structure is clearly an interesting subject of study. In this 
sense, it seems particularly important to check the reliability of 
the parameters that makes this clusters so special and worth of 
further investigations, that is its structural parameters and the SB 
profile they are obtained from. There are several independent es- 
timates of (at least some) structural parameters of NGC 2419 
(see, for e xampl e, Peterson & King d 1975b . Natali, Pedichini 
& Righini d 19911) . hereafter NPR, Cohen et al. d2006l) . and ref- 
erences therein), but the only publicily available SB profile is 
that provided by Trager, King & Djorgovski (1995, hereafter 
TKD) by assembling the observational material previously ob- 
tained with various methods and by various authors. The same 
observed profile was later re-analyzed by McLaughlin & van der 
Marel (2005, hereafter MvdM). While there is no particular rea- 
son to doubt of the reliability of the TKD profile, a check with a 
completely independent observed profile would be clearly valu- 
able. I have obtained such a profile by combining three different 
datasets and two different techniques. This short note is aimed at 
reporting on this newly obtained profile and structural parame- 
ters and on the comparison with previously available data. 

2. Data Analysis 

The first dataset adopted for the analysis is a set of sky- 
subtracted drizzled images taken with the Advanced Camera for 
Surveys / Wide Field Channel (ACS/WFC) camera on board 
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of the Hubble Space Telescope (HST): a F475W image with 
t exp = 680 s, a F606W image with t exp = 676 s, a F814W im- 
age with t exp - 676 s, and a F850LP image with t exp = 1020 s[3, 
that were retrieved from the HST archive (images j8io0 1 03 1 _drz, 
j8io01081_drz, j8io01071_drz, and, j8io0 1041 _drz, respectively, 
from the G09666 program, P.I. L. Gilliland). The region within 
21" from the cluster center is fully enclosed in all these images. I 
obtained the SB profile in this region by aperturephotometry on 
concentric, 3" wide, annuli in all the four images By definition, 
a surface density profile obtained with aperture photometry is 
completely unaffected by incompleteness, as opposite to profiles 
obtained from star counts. Therefore this portion of the profile 
will provide the fundamental benchmark to check the effects of 
radial variations of the completeness in the innermost part of the 
profile derived from star counts (see below). Moreover, the sur- 
face photometry can be reported to an absolute scale by mean s 
of the photometric Zero Points (ZP) of Sirianni et al. d2005l) . 
Normalizing the profile from star counts to the inner profile ob- 
tained from aperture photometry, the whole composite profile 
can be reported to the same absolute photometric scale. 

I searched the center of symmetry of the cluster by com- 
puting the light density over apertures of radius = 4" in 
many different positions around the apparent center of the clus- 
ter; the maximum was found at the image (pixel) coordinates 
(xo,t/o)=(610,2895). Taking the astrometric solution embedded 
in the images as a reference, this is fully consistent with t he pos i- 
tion of the center that is available in the literature (Harris (1996)). 
Since the adopted center of the raster of annuli may be critical for 
the aperture photometry, I derived the profile by adopting seven 
different positions of the center of the annuli, i.e. (x,y)=(xo + 10 
px,i/ ), (x,y)=(x ,i/o ± 10 px), (x,y)=(x - 10 px,y + 10 px), 
(x,y)=(xo + 10 px,j/o - 10 px), and, obviously (x,y)=(;to,f/o)- The 
final SB value in each annulus is the average of the seven val- 
ues obtained with the different assumptions on the coordinates 
of the center, and their standard deviation is the adopted uncer- 
tainty. The F606W and F814W profiles have been calibrated in 
the VEGAMAG system, while the F475W and F850LP profiles 
have bee n calib rated in the ABMAG system, using the ZPs by 
Sirianni (2005). The reason of the adoption of different systems 
will become clear below. 

The aperture photometry profiles in the various passbands 
are compared in the upper panel of Fig. [TJ arbitrary constants 
have been added to the F814W, F475W and F850LP profiles 
to match the Zero Point of the F606W profile. In this way the 
shape of the different profiles can be properly compared. The 
agreement among the different profiles is excellent. All previous 
determinations of the profile of NGC2419 were obtained from 
ground based data, in many cases with seeing width significantly 
larger than 1". The profile for r < 21" obtained here from ACS 
data is clearly superior to all of them and should be taken as 
the reference, in this range of distances from the cluster center. 
For each profile we measure the Half Width at Half Maximum 
(HWHM) length, that is a good initial proxy for r c . From the 
average of the four values we obtain HWHM= 18.0" + 1.0". 



1 These are total exposure times of the combined drizzled images. 
The inspection of the images reveal that there is no heavily saturated 
star in the innermost 20" region where aperture photometry has been 
performed. 

2 Using the XVISTA package, see 
http : // a stron omy . nmsu . edu/hol tz/xvi s ta/index . html 

and Lauer ( 1985). 
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Fig. 1. Upper panel: observed Surface Brightness profile from 
aperture photometry within r < 21" of the four ACS images 
considered here. An arbitrary normalization constant have been 
added to the F814W, F850LP and F475W profiles to match the 
zero point of the F606W profile. Note the virtually perfect match 
among the shapes of the various profiles. The continuous line is 
a cubic spline interpolated on the average of the four SB val- 
ues. Lower panel: derived SB profiles in V obtained from (a) 
the F606W and F814W profiles (VEGAMAG system) and the 
transformation by G06 (large open circles), and (b) the F475W 
and F850LP profiles (ABMAG system) and the transformation 
by F07 (filled circles). The error bars include uncertainties in the 
zero points and in the transformations. Note the excellent match 
between the two fully independent profiles. 



Galleti et al. (2006, hereafter G06) obtained a relation to 
transform F606W magnitudes into standard V magnitude^ as a 
function of F606W-F814W color (VEGAMAG system). The V 
profile obtained by applying this relation to the observed F606W, 
F814W profiles is plotted in the lower panel of Fig. [TJ (large 
empty circles). On the other hand, Federici et al. (2007, here- 
after F07) obtained a relation to transform F475W magnitudes 
into standard V, s a function of F475 W-F850LP color (ABMAG 
system). The V profile obtained by applying this relation to the 
observed F475W, F850LP profiles is also plotted in the same 
panel of Fig. [TJ (filled circles). In both cases, uncertainties in 
the ZP and in the transforming relations have been included in 
the error bars. 77ie agreement between the two fully independent 
V profiles is excellent. This further check, strongly support the 
reliability of the absolute surface photometry in the innermost 
21" of NGC 2419. In the following I will take the V profile ob- 
tained from the F606W,F814W profiles as the reference, since it 
is based on a less-scattered, more reliable photometric transfor- 
mation (G06). From the derived V profile, p v (0) = 19.55 + 0.10 
is obtained, ~ 0.2 mag brighter than reported by TKD, but ~ 0. 1 
mag fainter than what found by MvdM from the same data as 



3 In the Johnson-Kron-Cousins system, based on Landolt d 19921) 
standard stars. 
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TKD. For the reasons outlined above, also the value of /iy(0) 
obtained here should be regarded as very reliable. 

Photometry of individual stars in the ACS images consid- 
ered here were obtained by G06 and F07, to derive the relations 
between photometric systems. Here I use their F475W,F850LP 
Color Magnitude Diagram (CMD) to select the stars to count 
to extend the SB profile outside the small region covered by in- 
tegrated aperture photometry. In the following we will refer to 
the adopted catalogue of positions and photometry of individual 
stars as to the ACS sample. 

2.1. Ellipticity from integrated photometry 

The ACS images are too small and off-centered to be used to 
obtain a global estimate of the ellipticity of the cluster. I have 
retrieved from the Italian Center of Astronomical Archive^ a 
t ejcp =240 s V image of NGC2419 taken with the DOLORES 
camera^ at the Telescopio Nazionale Galileo (TNG), at the ob- 
servatory Roque de Los Muchachos, in La Palma, Canary islands 
(Spain). The image was acquired in 2004, January 27, during a 
test session; the seeing was ~ 1" FWHM. The pixel scale is 
0.275"px~ 1 . The image was corrected for bias and flat field with 
standard IRAF procedures and it was used to study the ellipticity 
of the cluster over the range 5" < r < 120", i.e. approximately 
out to two times the half-light radius of the cluster (see below). 

The ellipticity (e = 1 — -, where a and b are the semi-major 
and semi-minor axes, respectively) was computed by finding the 
ellipses that best fits the light distribution, while keeping fixed 
the center of the ellipses, using the XVISTA task profile, as de- 
scribed in detail in F07. This task computes the (elliptical) light 
profile adopting one pixel step: to reduce the noise I averaged all 
the derived quantities over +5" wide bins, as done in F07. The 
shape of the derived SB profile was in good agreement with the 
ACS profile, in the region of overlap. 

The average ellipticity of NGC2419 over the considered ra- 
dial range is e = 0. 19+0. 15, where the uncertainty is the standard 
deviation of the distribution. The average Position Angle, com- 
puted from North (PA=0°) toward East (PA=+90°), is (PA) = 
+ 105° ± 28°. The ellipticity and PA profiles are shown in Fig. HI 
Except for a narrow peak in the range 10" 5= r $ 20", the el- 
lipticity profile is always within + l<x from the overall mean. 
A 2<r clipping average excludes the four points of the profile 
with the highest ellipticity, leading to a slightly lower mean 
e = 0.14 + 0.07. 



2.2. Star Counts 

In Fig. [3] the photometric samples that have been used to de- 
rive the surface density profile from star counts on concentric 
annuli are presented. The innermost sample is constituted by the 
ACS/WFC photometry already described above (left panels). An 
intermediate sample is provided by the accurate photometry by 
Saha et al. (2005, hereafter S05; central panels); in particular this 
sample cover one full quadrant over a radial range that joins the 
ranges of the ACS sample and the outermost sample, that was re- 
trieved from the Sloan Digital Sky Survey (Adelman-McCharty 
et al. 2005, hereafter SDSS). Cluster stars are selected on the 
Color Magnitude Diagram (CMD) as shown in the lower pan- 
els of Fig. [3] The circles overplotted on the upper-panels maps 
of Fig. [3] shows that there are generous overlapping regions be- 
tween the adopted samples. 
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Fig. 2. Upper panel: ellipticity as a function of distance from the 
cluster center. The thin continuous line marks the value of the 
mean ellipticity, averaged over the whole radial range, the dotted 
lines are at ±l<x from the mean. Lower panel: Position Angle as 
a function of distance from the cluster center. The lines have the 
same meaning as in the upper panel. 



Surface density profiles were obtained from each sample, 
using different bin widths, according to the different density of 
tracer stars of the different samples and in each different radial 
range. Each sample is intended to cover a given radial range, 
and the corresponding profiles are compared (and matched) in 
the regions of overlap (see the circles superposed to the maps in 
the upper panels of Fig. 0, with a bootstrap process that uses 
as a reference the innermost profile from aperture photometry, 
and then, in turn, the ACS, the S05 and the SDSS samples. The 
effects of radial variations of the incompleteness can be checked 
by comparing with a profile that has been proven to be unaf- 
fected by this problem: if the profiles have the same shape in the 
region of overlap, the outer profile does not suffer from radially 
varying incompleteness (see Federici et al. 2007). For example, 
in the case of the ACS sample, surface density profiles were ob- 
tained from star counts by using different magnitude thresholds 
(F850LP < 20, F850LP < 21, F850LP < 23) to select the 
tracer stars (brighter thresholds would correspond to more com- 
plete samples). The star count profile from the F850LP < 20 
sample nicely matched the aperture photometry profile in the in- 
nermost 10", hence it is free from incompleteness problems in 
that range. The F850LP < 22 profile, that suffered from signifi- 
cant incompleteness for r < 8", matched the F850LP < 20 pro- 
file for r > 10", hence it was adopted in that range. Analogously, 
it was possible to adopt the F850LP < 23 for r > 27", since 
there was excellent match with the F850LP < 22 profile for 
r ~Z 20". In this way all the various profiles, from the various 
samples, were assembled into a single "star counts" profile that 
is unaffected by radial variations in the completeness. 

The contribution of the background to the surface density 
was subtracted from whole profile obtained from star counts; the 
background density was estimated in the 720" < r < 900" re- 
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Fig. 3. Samples used for the star counts (upper panels: sky-projected maps; lower panels Color Magnitude Diagrams). The stars 
selected for the analysis are plotted as heavier dots in the CMDs. The grey circles plotted in the maps marks the boundaries between 
regions covered by a given dataset and/or the regions of overlap among the various datasets that have been used to derive the SB 
profile. In order of increasing radius: r < 21": Aperture Photometry on ACS images; 21" < r < 51": star counts on ACS data; 
51" < r < 140": region of overlap between the ACS and the S05 data (star counts); 140" < r < 300": region of overlap between the 
S05 data (upper left quadrant) and the SDSS data (star counts); r = 720" = 12': (dashed circle) outer boundary for the star counts 
from the SDSS data. The background level was estimated in the area outside of this circle, up to r — 15'. 



gion of the SDSS sample (see the upper right panel of Fig. [3]), 
well beyond the tidal radius of the cluster (r, = 522", TKD). 
Finally the profile was matched to the V profile obtained from 
the aperture photometry to convert in calibrated SB units, and, 
finally, the combined profile reported in Tab. Q] was produced 
(Tab.Q]is available only in electronic form, in the on-line edition 
of this note). The profile from integrated photometry obtained 
from the TNG data (Sect. 2.1, above) was used to further check 
that the overall combined profile was well-behaved in the re- 
gion where aperture photometry and star counts data have been 
joined. 

The bright magnitude threshold adopted for the S05 and 
- to a lesser extent - for the SDSS sample (see Fig. [3]l im- 



plies that in the outer low-density regions of the cluster cov- 
ered by these samples the uncertainty on the derived SB can be 
quite large, in some case. The accurate tracing of these parts 
of the profile would require much deeper wide-field photome- 
try than what publicily available (see, for example, Ripepi et al. 
2007). Moreover I excluded from the final profile all the annuli 
where the number of selected cluster stars were < 10, hence 
the SB estimates of Tab. Q] are not necessarily regularly spaced. 
Nevertheless, (a) the reported SBs for r < 51" are, by far, the 
most accurate estimates presently available, (b) the new pro- 
file covers a much larger radial range with respect to previously 
available ones (TKD), i.e. r 8' lr, 25 r c , and, (c) it is 
obtained from datasets never used before for this purpose, thus 
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providing observational constraints on the structure of NGC2419 
that are fully independent from what was already available in the 
literature. 

3. Structural parameters for NGC 2419 

In Fig. 2] we compare the profile of Tab. Q] with the theoreti- 
cal profiles of isotropic single-mass K66 models, and with the 
combination of observed profiles adopted by TKD. In the upper 
panel, we adopt the central surface brightness and the HWHM 
values obtained in Sect. 2. The overall profile is best-fitted by 
a model with C=1.35, in good agreement with the results by 
TKD and MvdM. Adopting this model, the resulting core ra- 
dius is r c = 1. 07 HWHM = 19.2", and the half-mass radius is 
rhm — 3.0r c = 57.6". Since the relaxation time of NGC2419 is 
much larger than one Hubble time (Djorgovski ( 1993), MvdM), 
the effects of mass segregation should be very small in this clus- 
ter, hence the half-mass radius should be a good proxy for the 
half-light radius; for this reason I assume r/, = r^m = 57.6". 

It is very interesting to note that the newly (and indepen- 
dently) derived profile is in excellent agreement with the TKD 
profile for r > 4", with, perhaps, the exception of a small wiggle 
at log(r)=1.4 in the region covered by ACS star counts. Given 
the initial purpose of the exercise reported in this note, i.e. to 
check the reliability of existing profiles, this result can be re- 
garded as very reassuring. The only significant difference be- 
tween the two profiles occurs at the innermost point: the TKD 
profile shows a curious drop in the inner few arcseconds. This 
lead TKD to derive a central SB much fainter than what found 
here, fi v (0) = 19.77 instead of fi v (0) = 19.55. Beyond the lat- 
est point of the TKD profile, for r ^ 290", the observed profile 
show a slight change of slope and a SB excess with respect to 
the best-fit King model. The feature is suggestive of the possi- 
ble presence of ex tra-tid al stars (see Leon et al. (2000), F07, and 
also Ripepi et al. (|2007[) ). However, given the typical uncertain- 
ties associated with this outer part of the profile, the feature is 
not further discussed in the following and it is not considered in 
the comparisons with TKD and with theoretical models. 

The dashed line in the lower panel of Fig. [4] is a C=1.40 
King's model with /Uy(0) = 19.77: its comparison with the ob- 
served profiles shows that if such a faint central SB is adopted, 
a core radius as large as r c = 21" is needed to obtain a good 
fit at large radii. Therefore, the difference in the central SB is 
at the origin of the difference in the estimate of the core radius 
between the present analysis and TKD, that occurs in spite of 
the good agreement between the two profiles. On the other hand, 
if a core radius as large as r c = 21" and yUy(0) = 19.55 are si- 
multaneously adopted, it is no more possible to obtain a good 
fit of the observed profile over the whole considered radial range 
(r < 300") with a single King's model. A C=l.l model is prefer- 
able forr $ 100", while aC=l. 3 modelis required at largerradii 
(Fig- 111 lower panel). 

Since there is no reason to expect a central drop in the sur- 
face brightness, given the reliability of the aperture photometry 
profile derived here from ACS images, and since a unique fitting 
model for the whole radial range is preferable to two, I finally 
adopt the solution presented in the upper panel of Fig.|4j and the 
associated structural parameters, reported in the first column of 
Tab.H] 

To compute the total apparent integrated V magnitude I first 
derived the integrated magnitude within the central 20", through 
aperture photometry on the F606W image, finding V r<20 " = 
12.27 + 0.05, where the uncertainty is dominated by the uncer- 
tainties in the photometric zero points and in the transformations 
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Fig. 4. Comparisons between the SB profile derived in the 
present analysis (open circles: from aperture photometry; small 
dots with errorbars: from star counts), the composite profile 
adopted by TKD (light grey line), and various King's models 
(thin continuous lines). Upper panel: adopting the new estimates 
of fiy(0) and r c , the observed profile is compared with King's 
models with C=1.2, 1.35, and 1.5, from left to right. The best- 
fitting C value is written in boldface. The vertical dotted lines 
marks the boundaries between the portions of the profile ob- 
tained from different datasets. The dashed segment marks the 
position of the tidal radius of the best fit King model. Lower 
panel: the same as above but adopting the r c value of TKD. In 
this case there is no model providing a good fit over the whole 
radial range and a C as low as 1.1 is required to fit the profile 
out to r ~ 100". The grey dashed line is a C=1.4 king's model, 
adopting ^v(0) = 19.77, as done by TKD. 

from F606W to V. Then I integrated the K66 model that best fits 
the observed profile (C=1.35) to estimate what fraction of the 
light is included in the innermost 20", F20 - L r<2Q // / L r < n = 
0.191. The total integrated magnitude is: 

V > = V r<20" + 2.5log(F 20 ) = 10.47 + 0.07 (1) 

Adopting (m - M) = 19.60 + 0.05 and E(B - V) = 0.08, 
from Ripepi et al. (2007), the absolute integrated V magnitude 
is My = -9.4 ±0.1. 

4. Summary 

I have derived a new surface brightness profile for the remote 
globular cluster NGC2419 by using different datasets that were 
never used before for this purpose. This allowed me to verify 
the reliability and the accuracy of both the shape and the photo- 
metric zero point of previously existing profiles, as well as the 
accuracy of available estimates of the structural parameters for 
this peculiar and very interesting cluster. The main results of the 
present analysis can be summarized as follows: 

- The agreement between the newly derived profile and the 
previously available one by TKD is more than satisfying. 
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Table 2. Structural Parameters of NGC 2419 



Parameter 


this work 


TKD 


MvdM 


NPR 


units 


HWHM 


18.0+1.0 


- 




19.2 


arc sec 




0.32 ± 0.02 


0.35 


0.34 


0.34 


arcmin 


c 


1.35 


1.4 


1.38 


1.5 




17, 


0.96 ± 0.2 


0.76 


0.86 




arcmin 


r, 


7.1 ± 1.0 


8.7 


8.2 


10.7P 


arcmin 


MO) 


19.55+0.10 


19.77 


19.44 




mag/arcsec 2 


v, 


10.47 + 0.07 


10.26* 


10.29 




mag 


M v 


-9.4 ±0.1 


-9.58~ 






mag 


(e) 


0.19 ±0.15 










{e)i,r 


0.14±0.07 r 
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" From Peterson & King (1975). 
* From Peterson (1993). 

Average obtained after the exclusion of the points of the ellipticity 
profile that deviated more than 2 - cr from the overall mean. 

The overall agreement among the estimates of the main 
structural parameters from various sources is also sufficiently 
good (see Tab. Therefore, it must be concluded that the 
structural parameters of NGC2419 are known with a good 
degree of reliability. 

- The newly derived profile suggests a slight downward revi- 
sion of the core radius, with respect to previous estimates, 
i.e. r c = 19.2" + 1" instead of r c > 20.5". The central 
SB derived here (^fy(O) = 19.55) is more similar to the 
estimate by MvdM Ouy(0) = 19.44) than to that by TKD 
(fj-v(0) - 19.77). The less well constrained structural param- 
eter is the tidal radius, that is extrapolated from the inner 
profile (r 5= 290"). The r, value found here is slightly smaller 
with respect to previous analyses. This may have some effect 
on some related issues, as the possible detection of extra- 
tidal stars by Ripepi et al. (2007), and the estimate of the 
mass of the Milky Way obtained in Bellazzini (2004). The 
profile shows a slight break and a SB excess for r <: 290" 
that may be indicative of the presence of an extra-tidal com- 
ponent (Leon et al. (2000)). The evidence is not conclusive 
and deserves to be followed-up with deeper wide-field pho- 
tometry. 

- The overall cluster shape is not so round, at least within r ^ 
120", a radius enclosing significantly more than one half of 
the whole cluster light. The average ellipticity in this range is 
e = 0.19+0.15(ore = 0.14±0.07, if a 2cr clipping algorithm 
is applied), a relatively high value for a globular cluster (see 
Barmby et al. 2007). Quite elongated shapes seem to be a 
typical carachteristic of bright and large-sized clusters (see 
F07 and Galleti et al. 2007). The much lower values (e — 
0.03/0.04, av eraged over the whole clust er ext ent) found by 
Frank & Fall d 19821) and White & Shawl (1 19871) may suggest 
a decrease of ellipticity at large radii. 
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Table 1. Observed surface brightness profile of NGC 2419 
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"AP = Aperture Photometry; SC= Star Counts. 



